Changes in blood volume and pressure induce c-fos expression in brainstem neurons that project to the paraventricular nucleus of the hypothalamus.
Immunohistochemistry for c-fos was combined with retrograde tracing techniques to study the effects of acute reductions in arterial blood pressure due to hemorrhage (HEM) in conscious rats on activated neurons in the brainstem nucleus of the tractus solitarius (NTS) or ventrolateral medulla (VLM) which project to the paraventricular nucleus (PVN) of the hypothalamus. In an attempt to separate blood pressure effects from those associated with changes in blood volume, a similar approach was used to study the effects of drug-evoked hypotension using peripheral infusions of sodium nitroprusside (NP). Few differences were found in patterns or numbers of activated neurons (Fos-immunoreactive) in the NTS or VLM after HEM or NP treatment; only in the NTS at the level of the area postrema were significantly higher numbers of neurons that expressed Fos found in NP rats. In addition, a large proportion of PVN-projecting neurons in the NTS and VLM was activated whereas many activated neurons in the NTS and VLM did not project to the PVN. These results show that a decrease in blood pressure leads to the activation of NTS and VLM neurons but that a change in blood volume does not activate significantly greater numbers of neurons in these areas that project to the PVN or to other targets. Whereas substantial numbers of neurons in the NTS and VLM appear to transmit cardiovascular information to the PVN, many others likely transmit this information to other central targets.